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Over a billion students worldwide have suffered from school closure since the 
beginning of COVID-19 due to confinement. Educational Researchers have been 
illustrating various issues in the form of thousands of publications which signifies a 
significant academic interest. This review aimed to portray the vast scientific 
landscape of COVID-19 and students’ experience in the current research 
directions. As many as 2,055 Scopus-indexed articles released between 2020 and 
2021 (online publications) were retrieved by PRIMA guideline to be reviewed. We 
performed Bibliometric network analysis using VOSviewer software to generate 
the articles authors’ keywords mapping, temporal authors’ keywords mapping, and 
country collaboration mapping. Researchers from the U.S., China and the U.K. led 
the overall published articles. Furthermore, the researchers found nine publications 
related to student mental health and medical education, which indicate a new trend. 
On the other hand, Latin American and African countries are the most 
unproductive in this field. This article presents a complementary educational 
approach to understanding a comprehensive picture of what researchers worldwide 
have been doing. Researchers suggest further future reviews of medical & nursing 
education, distance learning, and social media use in times of a pandemic. 


Keywords: student, COVID-19, bibliometric, network analysis, review 
INTRODUCTION 


The world has been facing a new disease called Coronavirus Disease 2019 (COVID-19). 
COVID-19 has spread to over 200 countries, with 68 million confirmed cases and has 
become a global pandemic. Over 3 billion people have been confined as a result of these 
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circumstances. Approximately 1.5 billion students have been affected by this situation 
due to school closure (Setiawan, 2020). As an effort to seek a deeper understanding of 
the situation, more than 15 thousand articles have been published by researchers all over 
the world exploring pathology, antiviral treatments and human experiences, including 
students from all education levels, medical & nursing students, international students, 
and students with disabilities (Cao et al., 2020; Pragholapati, 2020; Qiu et al., 2020; 
Swift et al., 2020; Xiong et al., 2020; Aljaraideh, 2019). 


There are positive and negative aspects in education during this healthcare disruption. 
Fatigue among all involvement in online learning and teaching is rapidly growing. Some 
educators declared the new pedagogical techniques using synchronous online tools for 
not only students but also learners in various fields; however, resilience and exertions 
between students and teachers have been consistently absent (Lee et al., 2021). During 
the pandemic outbreak, several countries have developed a way of motivating their 
students at home using online technology including MOOC as a learning platform. This 
is how the pandemic reshapes the education services thru accelerating digital education 
transformation. The increasing rate of MOOC users during the pandemic can represent 
the rapid digital expansion in education service. It could be a key for engaging people as 
an alternative method in this context with normal education and primary healthcare for 
people (Kang, 2021; Pandey et al., 2021). 

Students receive experiences from E-learning that schools and universities apply for 
facilitating learning during the closure. While trying to adapt those changes, some 
students require to be supported physically and mentally. Several evidences indicated 
that students who had fixed mindset, age differences, and self-control trended to be 
difficult to adjust themselves to a new learning environment. Students in the period have 
more freedom to participate in learning, requiring limited and changed evaluation 
(Basilaia & Kvavadze, 2020; Pokhrel & Chhetri, 2021). 


Unfortunately, education systems had to continue after school closures in coping with 
the infection. Students and educators felt the unexpected ripple effect of the pandemic. 
Students’ undergone psychological and emotional distress in many communities around 
the world becomes researchers’ interest because their findings declared some significant 
differences. For example, international students showed no interest in study abroad after 
the pandemic, concerning social and economic inequalities across different educational 
systems (Mok et al., 2021). The economy after the pandemic had serious consequences 
for many students (Van de Velde et al., 2021). Additionally, students reported more 
moody, perceived stress and alcohol use than before the pandemic. Generally, white 
students reported greater effect from psychological distress than other students, and 
younger seemed to be less serious than older adults (Charles, 2021). 


Although many researchers have reviewed COVID-19 related to several aspects of 
education by adopting a common review method to collect data on specific topics from 
different times and sources, a comprehensive view of all research has never been 
presented. It should be noted that the number of published comprehensive reviews are 
far less than the 16,000 COVID-19 related papers in all database (Yu et al., 2020). 
Thus, a bibliometric analysis was applied using a quantitative statistical technique based 
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on the target research papers on the relevant topics via visualized network mapping 
(Moed, 2012). This review method analyzes the key terms from the publication titles, 
abstracts, and keywords, and predicts the trend of past-to-present studies. 


The completeness of new transformative knowledge can be obtained fully from these 
academic publications. Therefore, this review is appropriate to visualize the broad 
landscape of COVID-19 and students from what researchers have done from 2020 to 
2021. Hence, the purpose of this paper is to provide a bibliometric overview of research 
clusters and directions from productive countries regarding the topics between COVID- 
19 and students. 


METHOD 
Article Samples 


The research articles in the Scopus database were target because the database is one of 
the biggest abstract indexed databases (Hamidah, Sriyono & Hudha, 2020). There were 
2,591 records consisted of the words ‘COVID-19”’ and ‘Student’. We used the Boolean 
search technique. At least one of those keywords must be explicitly stated in their titles, 
abstracts or keywords. The samples were articles published between 2020 (indexed up 
to December 5, 2020) and 2021 for online release and in press articles. The selected 
samples were 2,055 articles which excluded 235 incorporate articles, 153 conference 
papers and 121 reviews. Furthermore, the samples were articles published by 2,886 
authors and co-authors and cited by 3,694 other documents. PRIMA guideline was also 
adopted to identify the article samples in this study, as shown in Figure 1 (Moher, 
Liberati, Tetzlaff, Altman, & Group, 2010). 
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= 
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(n = 2,055) 


Figure 1 
PRISMA flow for sample identification 
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These samples were included in the top three journals that gained the most interest from 
worldwide researchers. The most productive journals in this field were Journal of 
Chemical Education (6.90% of all samples), followed by International Journal of 
Environmental Research and Public Health (2.48%) and Sustainability Switzerland 
(1.50%). The most cited journal was in the International Journal of Environmental 
Research and Public Health (5.08% of all cited articles). In terms of citations, only the 
Journal of Chemical Education did not appear as the top ten-ranked journal. The authors 
and co-authors from the United States (U.S.) (28.41%), China (8.02%), and United 
Kingdom (6.76%) were the world’s top three contributors. Furthermore, Harvard 
Medical School (U.S.), Saveetha Institute of Medical and Technical Sciences (India), 
University of Pennsylvania (U.S.), and Saveetha Dental College and Hospital (India) 
were the world-leading affiliation. However, the most cited published research was from 
the University of Toronto (Canada). 


Data Analysis 


The bibliographic network analysis was used to create a map of co-occurrences 
exploring the authors’ research keywords. In terms of the network calculations, the 
authors’ keywords were visualized without the key term ‘COVID-19’ and its related 
terms. This omission might provide a clearer cluster among explored authors’ keywords. 
The mapping nodes and their relations were represented using different color spots and 
lines to link them as clusters. The size of a circle was calculated based on co- 
occurrences which referred to the searched articles and terms. First, a cluster network 
mapping was visualized together with temporal overlay visualization, which presented 
updated authors’ key terms in this study—the colors of circles referred to each cluster 
and their membership. Second, a country and co-country mapping were created by the 
calculated number of documents, demonstrating how researchers collaborated with 
different institutions in different countries. 


Notably, the ease of interpretation, which showed highly frequent units, could affect the 
bibliometric mapping’s visualized layout. In the preliminary testing, various occurrence 
threshold selections were conducted to present the primary research trends’ full 
visibility. Inconsistent mappings were discarded to avoid any possible arbitrariness. 
Fractional weight and Lin-Log modularity were applied to set each units’ normalization. 
The map of authors’ keywords was calculated from a minimum of 3 occurrences per 
term presenting 128 thresholds from 1,189 keywords. A co-country mapping included 
117 countries that published more than 3 papers presenting 56 thresholds. The samples 
were analyzed by VOSviewer (version 1.16.13 on Mac OS) (Perianes-Rodriguez, 
Waltman, & Van Eck, 2016). 


FINDINGS 


The authors’ keywords co-occurrence mapping has visualized nine recognized clusters, 
as presented in Figure 2 and Table 1. The yellow cluster at the top left mostly includes 
the nodes on remote learning and emergency remote teaching, as well as medical and 
nursing students and quarantine. It was a trivial cluster compared to other clusters. The 
light blue cluster at the top center were nodes related to higher education and terms 
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related to online behavior, Google Classroom and mobile application learning. The 
brown cluster next to the light blue cluster seemed to be related to terms from online 
learning approaches, including online learning and e-learning, and social distancing, 
such as health science and health crisis. The orange cluster next to the brown cluster 
included significant nodes related to distance learning and terms related to video 
conferencing tools, learning habits and social media. The red color cluster at the top 
consists of a significant node related to the curriculum as the betweenness-centric and 
terms related to self-instruction among various learners, such as upper-division 
undergraduate, second-year undergraduate graduate students. Besides, this cluster 
included several learning styles as tiny nodes such as collaborative learning, internet and 
web-based learning and multimedia-based learning. 


This mapping presented the well-recognized cluster named the dark blue cluster. This 
cluster primarily includes the nodes on medical education and medical students! terms 
with measuring telehealth and social isolation variables. The most significant cluster in 
this mapping was the violet cluster at the bottom center position. This cluster contains 
nodes related to psychological factors, such as mental health, stress, depression and 
anxiety. Considerably, this cluster was closer to each other, which might represent how 
researchers gathered terms and used closely related approaches. The green cluster 
represents terms related to knowledge and perceptions, including attitudes and 
awareness among university students and dental students. The pink cluster was the 
narrowest cluster which contained the nodes about psychological factors on lockdown 
period including coping strategies, PTSD, well-being, social support and resilience. The 
light green cluster located at the bottom right includes terms related to international 
students in China and Australia. The last cluster, an old rose color located at the right 
side of the green color, contains the terms related to medical education and training 
linked with active learning and telemedicine. 
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Authors’ keywords co-occurrence Mapping 
Table | 
Top 20 keywords’ link strength 
No Keywords Occurrences Link No Keywords Occurrences Link 
Strength Strength 
1 Anxiety 47 167 11 Curriculum 9 38 
2 Mental Health 45 146 12. Lockdown 12 38 
3 Depression 31 124 13. Higher education 13 35 
4 Stress 24 93 14 __ Dental student 9 25 
> Knowledge 23 78 15 Perception 7 24 
6 Medical students 30 67 16 Physical activity 7 23 
7 Online learning 30 63 17. China 9 22 
8 Distance learning 19 62 18 Coping 5 22 
9 Medical education 28 56 19 Quarantine 7 22 
10 Attitude 12 43 20 Fear 6 21 


As presented in Figure 3, the latest terms were principally presented in the violet orange 
clusters and a small portion in the dark blue cluster compared to Figure 1. Emergency 
remote teaching is the newest term from the yellow cluster. The favored term of the 
brown cluster is distance learning. Another cluster consists of the latest terms, such as 
physical activity, exercise, and sleep, related to medical education. Topics on Mental 
health greatly interest worldwide researchers as the latest in the violet cluster. Lastly, 
research interest in students in China has been concluded as a current trend. 
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Figure 3 
Authors’ keywords co-occurrence Temporal Mapping 
Note: Lighter color refers to update terms 


A global overview of the leading countries mapping was contributed to academic 
publications related to student and COVID-19 within the pandemic outbreak, presented 
in Figure 4 and Table 2. The mapping presented 7 visualized clusters of various 
countries, including 5 major and 2 minor clusters. Counting without weighting 
population in any 117 countries in this study, researchers from the U.S., Spain, and 
Singapore, Italy and Vietnam, a red cluster, were clearly leading. Researchers from 
China had published more relevant articles with other East and South Asian countries, 
including India, Hong Kong and Thailand, a yellow cluster). As presented in the green 
cluster, Middle East countries, including Saudi Arabia, United Arab Emirates, and other 
South and Southeast Asian countries, Bangladesh, Pakistan, Malaysia, and Indonesia, 
tend to collaborate closely with one another. United Kingdom researchers, an orange 
cluster, worked closely with U.S. researchers. Remarkably, although the outbreak in 
Europe, Latin and African countries seemed to be serious, the overall productivity rates 
in this field were very low. 
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Table 2 

Most productive counties 

No Countries Ndoc %Ndoc NCitation %NCitation Link Strength 
North America 

1 United States 175 16.55 562 29.30 40 
2 Canada 22 2.08 34 1.77 21 
Asia & Oceania 

1 China 73 7.37 509 26.53 20 
2 Pakistan 16 1.51 52: 2.71 19 
3 Saudi Arabia 28 2.64 14 72 15 
4 Australia 30 2.83 30 1.56 12 
5 Malaysia 19 1.79 48 2.50 11 
Europe 

1 United Kingdom 85 8.04 106 5.52 40 
2 Italy 13 1.22 23 1.19 11 
3 Denmark 5 A7 31 1.61 10 
4 Netherlands 7 .66 3 15 10 
5 France ll 1.04 8 Al 8 
Latin America 

1 Peru 7 66 2 10 5 
2 Brazil 13 1.22 9 46 1 
3 Columbia 7 66 2 10 1 
4 Mexico 5 A7 2 10 0 


Note: The database recruited only 2 counties in North America and 4 countries in Latin. 
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Figure 4 
Co-country authorship 
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DISCUSSION 


This review employed the bibliometric network analysis to overview researchers’ 
studies worldwide on students during the COVID-19 pandemic. The samples were 2,055 
Scopus-indexed articles. These samples were published by 2,886 authors and co- 
authors. It might be evidence of disseminating knowledge among researchers within this 
field. According to the main review findings, the following are the discussion sections 
that highlight several topics that could be reviewed in the future. 


COVID-19 and Students’ Mental Health 


It was found that mental health was visualized as the most significant cluster, as 
presented in Figure 2 and 3. It signifies that most researchers showed interest in this 
issue, especially regarding depression and anxiety. Considerably, students were reported 
to present more psychiatric forms in this outbreak (Lei et al., 2020; Mazza et al., 2020; 
Wang et al., 2020). In a review of Xiong et al. (2020), students are at risk of developing 
more depressive symptoms than active and retired employees. Female students were 
higher than males. Moreover, Cao et al. (2020) and Qiu et al. (2020) indicated that when 
school closures happen, class cancellation examination postponements and remoting 
online courses, students tend to be more vulnerable to increasing emotional distress and 
PTSD symptoms. 


Considering the influence of family protection factors, parental marital satisfaction, and 
intimacy trended to receive social support higher than family, which worsens parents’ 
conflicts. In addition, families with university or college students exhibited fewer signs 
of depression and anxiety than other students’ stages. The low economic class was more 
affected, with higher stress, depression and anxiety among parents who have sons or 
daughters in any learning stages (Husky, Kovess-Masfety, & Swendsen, 2020; Patrick et 
al., 2020; Tang, Xiang, Cheung, & Xiang, 2020; Wu et al., 2020). There were few 
subclinical misbehavior publications, such as eating and dietary restriction among 
students in lockdown period. It was confirmed that the higher the stress, the higher the 
risk of problematic eating behaviors, including eating habits and lifestyle changes 
(Bajramovic et al., 2020; Duong et al., 2020; Flaudias et al., 2020). Notably, student 
suicide cases related to learning issues were reported in some Asian counties 
(Lathabhavan & Griffiths, 2020; Mamun, Chandrima, & Griffiths, 2020; Ueda, 
Nordstrém, & Matsubayashi, 2020; Utomo, Hasanah, Hariyadi & Narulita, 2020). 


This is an opportunity for school administrators to leverage mental care and resilience 
promoting factors to support students, including international students and dormitories, 
when returning to school are eventually suggested by almost researchers. The 
requirement to develop intervention or any service strategies to detect underlying mental 
health of student is imminent and professional support warrant a more effective 
approach to any possible future health disruption (King, Cabarkapa, Leow, & Ng, 2020; 
Liu, Pinder-Amaker, Hahm, & Chen, 2020; Son, Hegde, Smith, Wang, & Sasangohar, 
2020). 
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COVID-19 and Medical Student Education 


Medical student education in the outbreak gained tremendous interest. The advancement 
of telehealth and other protocols was flexibly approached and evaluated as a solution 
(Rose, 2020). Medical researches and innovative solutions were turning to face this 
public health problem in a huge variety of ways (Kinder & Harvey, 2020; Miller, 
Pierson, & Doernberg, 2020). Medical students volunteering as interprofessional 
practices, including health services and K-12 healthcare education engaging were 
reported in many settings as problem-based learning. The public projects might not 
occur when they did not hold typical opportunities (Buckland, 2020; Reardon et al., 
2020). There was a significant effect on students’ confidence and preparedness that 
assisting in some healthcare area during the outbreak could be a valuable learning 
experience (Choi et al., 2020). Medical education receives the advantage of e-learning 
in both students and teachers to develop new teaching strategies. Combining into useful 
blend learning modes can be successfully migrated to various medical education fields, 
including radiology, neurosurgery and oncology (Chae et al., 2020; Darras et al., 2020; 
Pollom et al., 2020). 


COVID-19 and Latino and African research 


According to the global overview mapping, Latin and African countries were 
insufficient in the sample to analyze. It referred to a small number of published 
publications and no systematic review, by researchers in those regions. One research 
was declared the interconnected dimensions, which indicated low social-economic 
students suffered from these consequent outcomes. Only one-third of students can access 
qualified online learning platforms. Several teachers faced issues with integrating digital 
devices into the curricula. It was found that almost half of the students could assess the 
internet connection at home. In addition, lack of parental support significantly affected 
students when they stayed at home because of their school closures (Alexander, 
Entwisle, & Olson, 2001; Basto-Aguirre, Cerutti, & Nieto-Parra, 2020). For the better 
discussion, some local indexed publications indicated that students in those Latin 
countries might face psychological distress the same as other areas in the world that 
might be further reviewed by local researchers. Students in these countries changed their 
dietary habits in this COVID-19 confinement by increasing food intake (Ruiz-Roso et 
al., 2020), and declared higher suicide risk (Caballero-Dominguez, Jiménez- Villamizar, 
& Campo-Arias, 2020). Some researches among African students defined higher 
depression in female student (Rakhmanov & Dane, 2020). There was a requirement for 
adequate communication infrastructure in higher education to connect students with 
their institutions during the closure (Marinoni, Van’t Land, & Jensen, 2020). 


In many studies, researchers explore the advantages of supporting applications that 
communicate with students, students and parents. Social media was adopted together 
with those learning applications and platforms. Interest in the massive open online 
course (MOOC) reach the highest rate in many countries. Students’ ICT-based skills 
were developed in this lockdown period. Many countries provide psychological 
assistance to avoid the feeling of isolation. During this confinement, educational 
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policymakers should consider students’ mental health and support to their families and 
teachers (Boonroungrut & Saroinsong, 2020; Chang & Yano, 2020; Saroinsong, Reza, 
Khotimuh, & Boonroungrut, 2020). 


LIMITATIONS AND CONCLUSIONS 


More academic articles have been published during the pandemic. The sample articles in 
this study were particularly big enough to review that could help researchers obtain 
valuable information for understanding COVID-19 influences on students using the 
bibliometric network. Several considerations should be noted before implementing these 
findings. The samples were taken from only the Scopus database; thus, a review from 
other research databases can be made in the future. Additionally, this study only 
included articles published in English. Exploring articles in other languages might be an 
option for local researchers. 


In conclusion, nine visualized clusters of research related to COVID-19 and students 
were found by co-occurrence in the Scopus database. Publications on mental health and 
psychological factors gained the most interest from worldwide researchers followed by 
medical education and online learning & distance learning. The temporal mapping 
indicated distance learning, mental health and several times related to physical activities 
as updated research terms. Geographical mapping revealed that researchers from the 
U.S., China and the U.K. were the world-leading authors in terms of quantity. There was 
a limited number of publications from Latin and African countries in this database. 
Finally, we recommend that researchers research medical and nursing education, 
distance learning, or social media use during a pandemic in the future. 
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